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the humidity 
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Llass insulators, too! 











Even glass insulators behave badly toward telephone currents when 
humidity is high. This has been proved by experiments at Bell Telephone 
Laboratories. 

When it’s humid, a film of moisture forms on the glass. The more 
humid, the thicker the film—and the more electrical current escapes! 
Important factors governing amount of leakage are the chemical nature 
of the glass, its shape and age, the amount and kind of dirt on its surface. 

Through exhaustive studies, telephone men have developed more effi- 
cient types of glass insulators—and are seeking ways to make them still 
better. Close attention to every detail of Bell System equipment leads to 
constantly improving service. 
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By DEAN A. FALES,’14 


Associate Professor of Mechanical Engineering 
Massachusetts Institute of Technology 


HE automobile manufacturers have incorporated 

more new features in their 1934 models than have 

ever before been presented in a single year. Ad- 

ditional models will make their appearance before 
the end of the year and many innovations in design and 
construction are expected. Public interest is centered 
on style, riding comfort, and mechanical improvements 
in the order named. 

In smoothing out body lines and presenting new 
shapes the word “‘streamline’”’ is being used indiscrimi- 
nately. While many cars have reduced air resistance to 
some extent, they are far from streamlined as the word 
has been used. Some cars are partially streamlined in 
one dimension but when viewed from above or below or 
from the front their shapes are not streamlined. It 
seems best to refer to the new bodies as new styles. 
Style is good or bad according to public opinion, and if 
the buying public accepts the new styles, they will be 
considered a success. 

It is a question whether or not true streamlining 
would be a benefit if it could be applied to motor vehi- 
cles. The automobile does not always travel directly 
into the wind, and one of the problems in handling a car 
at speed comes from cross winds. It would seem that a 
turtle shape would be best for all air and wind con- 
ditions. 

In the present styles, lowness, smooth lines with 
rounded corners, and a partial housing of the running 
gear is noticeable. The lowness of the body with 
rounded edges reduces the vision from the inside of the 
vehicle and makes getting in and out of a car a series of 
awkward contortions. Sloping engine hoods give the 
drivers greater traffic vision and are decidedly better 
than the long high engine hoods of recent cars. 

In some of the new cars the windows are placed in 
such a position that children passen- 
gers have to stand up or kneel on the 
seats to see out. To a family man 
this is not desirable, since an emer- 
gency brake application might be dan- 
gerous to the young passengers. 

The low ground clearance in some 
vehicles causes the under part of the 
car to strike on ramps, on bad roads, 
and on detours. In reducing the 
ground clearance, the spring deflec- 
tion must be limited, and this to some 
extent limits riding comfort. The 
sloping windshields with rounded roof 
edges is making the defrosting of 
windshields in sleet storms almost im- 


The frame of the Mercedes is a large tube 
with a fork at the rear end in which the 
power plant is mounted. Two transverse 
leaf springs are used at the front, while 
«i the rear coil springs are employed. 
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possible, since the wind sweeps over the windshield at 
such speeds that no existing defrosting device is capable 
of removing or preventing the formation of ice. Vee 
windshields tend to produce eye fatigue in driving be- 
cause the eyes have to refocus every time the line of 
vision shifts from one pane to the other. In night driv- 
ing in rain, the reflections from a Vee windshield tend to 
confuse the driver. Rear windows in some cars offer a 
limited amount of vision for backing up and consequently 
cause many accidents. 

Ventilating systems are being used in which the 
vacuum created by the speed of the car exhausts the air 
from the body. In most cars the fuel tank is enclosed 
in a sheet metal panel. When the fuel tank is full and 
the car is passing over rough roads, the fumes that flow 
out of the vent pipe find their way into the body. With 
zn exhausting type of ventilating system these fumes 
are drawn into the body with great discomfort to the 
occupants. To combat this, some builders are construct- 
ing the fuel tank vent pipe in such a manner that fumes 
are allowed to escape in such a direction and position 
that they cannot be drawn into the body. Also, the ex- 
haust pipes and the engine breather pipes are now prop- 
erly located, so that exhaust and crank case fumes can 
not be drawn into the car. 

Some automobiles have extremely large doors in the 
two door models, and these doors make it difficult to enter 
or leave the cars in crowded parking spaces or in nar- 
row garages where there is not room to open the doors. 
One of the most unsightly parts of a car body is the door 
hinge. Several years ago bodies were built with con- 
cealed hinges, and it seems an opportune time to revive 
them and adapt them to the present bodies. 

The late vehicles are being built with a considerable 
part of the vehicle overhanging the axles, and in some 
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cases they resemble the “Toonerville” trolley. A pro- 
spective purchaser would do well to see that the car he 
is thinking of buying will go over the ramp to his garage 
without striking, that it can be placed in the garage 
without one end of the car sticking out, and that he can 
open the car doors wide enough to get in and out when 
the car is in the garage. 

Automobile power plants had been developed to a 
point in the past few years where the steering, road 
holding, and braking ability were not capable of han- 
dling the cars safely at the speeds they were able to at- 
tain. In order to bring the vehicle performance up to 
its power plant performance, changes in spring suspen- 
sions and weight distributions have been made by many 
manufacturers. 

Independent springing of the front wheels bids fair 
to be one of the greatest improvements in motor vehicles. 
A properly designed system can control the caster, cam- 
ber, and toe-in of the front wheels under all conditions 
and in doing so, contributes greatly to the safety of op- 
eration. It allows a car to be driven at higher sustained 
speeds over poor roads with less fatigue to the driver 
and passengers. In addition, the unsprung weight is 
less than in a conventional type of suspension which 
improves riding comfort and traction. Where coil springs 
are used in the independent suspension of front wheels 
the periods of these springs are made to approximate the 
periods of the rear springs of the vehicle. This eliminates 
the pitching of the car and contributes to greater riding 
comfort. Shock absorbers are an integral part of the in- 
dependent spring suspensions and are not an added fit- 
ting as was the case in older cars. Independent springing 
of wheels has been used on an increasing number of 








European cars for the past fourteen years. In Europe 
some cars independently spring the front wheels only, 
others independently spring the rear wheels, while some 
have all four wheels independently sprung. 

In developing the independent wheel suspensions in 
this country, it was found that new low pressure tires 
had to be designed and built to go with the spring sys- 
tems in order to give easy riding at low speeds on boule- 
vard roads. These low pressure tires will necessitate 
accurate tire pressure gauges, as a difference of three 
pounds air pressure in the tires will change the riding 
and steering characteristics of the vehicle. Low pres- 
sure tires tend to roll under the rims in cornering, but 
this is taken care of by geometric layout of the systems 
and is one of the reasons for the necessity of maintain- 
ing proper tire pressures. 

In the conventional type cars, the caster changes 
when the springs and axles distort under brake applica- 
tions and on rough roads. Where kick shackles are 
used, one end of the front axle can move fore and aft on 
bumps and under brake applications, and when the axle 
moves it tends to steer the vehicle. These troubles can 
be eliminated in the independent spring suspensions. 
Some cars have used radius rods to control the position 
of the front axles with excellent results. 

In adopting individually sprung front wheels, the 
frames had to be redesigned and anti-roll devices were 
placed on the rear of the cars. Anti-roll devices are 
also used on cars with conventional types of spring 
suspensions. In Europe, tubular frames are being used 
in increasing numbers. The tubular frame is an excel- 
lent construction to resist twisting with light weight and 
we may expect to see this construction adopted in this 
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Wind tunnel models from which the design of the new DeSoto has been developed. The wind tunnel itself 
appears in the background. 
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PARALLEL LEVERS—Parallel yoke levers hold 
the wheel in place. This type uses a coil spring 
mounted between the levers. 





country in the future. The tubular frame is readily 
adaptable to the individual springing of the rear wheels, 
and we can anticipate American cars with all wheels 
individually sprung. 

Jacking up a car has been a problem because of the 
large mud guards and the sheet metal work that covers 
much of the running gear. On some cars having inde- 
pendently sprung wheels, jack pads have been placed in 
accessible points, to simplify the jacking operation. 
Many European cars have built-in jacks or jacks that 
have quick acting fittings which make their operation 
quick, simple, and safe. 

Some makers have changed the weight distribution 
by placing the power plant over the conventional front 
axle; improved riding is claimed for this construction, 
but how this change will affect steering on quick turns 
remains to be seen. 

Many manufacturers still produce vehicles with con- 
ventional spring suspension systems and some buyers 
prefer to purchase cars with whose construction they are 
familiar. The situation is similar to that of a few years 
ago when four wheel brakes were introduced in this 
country. Many manufacturers assured the public they 
would never use four wheel brakes, and now all use 
them. 

With the increasing of sustained road speeds, brakes 
have been improved and many vacuum or servo motor 
assisted brakes are in use. Brakes will continue to be 
improved, since some of them are still not suitable for 
emergency stops at high speed. 

In order to make steering easier, the steering gear 
ratios have been made higher than twenty-to-one in some 
instances. This means that the steering wheel has to 
make several revolutions to turn the road wheels to their 
extreme positions, which makes quick maneuvering in an 
emergency difficult and may mean that the power steer- 
ing, in use on busses and trucks, will find its way to 
private cars. 

lo make driving simple and easy, many devices re- 
placing hand operation are in use, such as automatic 
starters, automatic carburetor chokes and mixture con- 
trols, automatic spark advance mechanisms, and simpli- 
fied sear shifting; and, while the automatie clutches did 
not become as popular as was expected, they are still 
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SLIDING SPINDLE — The wheel spindle is free to 
move up and down on anenlarged king pin. The 
upper coil spring supports the car while the lower 
coil spring acts as a buffer, known as the Tancra 
type, used by this Italian car for years. 








used on many cars. But the mechanical changes have 
been overshadowed by the “airflow” bodies and the 
“‘knee-action” wheels, and in many vehicles the public 
is unaware of the great number of changes made. It 
makes it less embarrassing for some manufacturers to 
have the public forget quickly. Companies who cham- 
pioned Vee engines are now building straight eights, 
manufacturers who in the past would only use cast iron 
pistons are now using aluminum alloy pistons, and some 
makers have switched from mechanically operated 
brakes to those hydraulically operated. The large num- 
ber of changes made in this year’s cars show the auto- 
mobile industry to be alert, progressive, and active. 
Engines are being made to deliver more power by 
the use of aluminum cylinder heads, higher compression 
ratios, new combustion chambers, improved carburetion, 
higher speeds, and mechanical refinements. The use of 
aluminum alloy cylinder heads is growing, and when 
properly designed, they allow a substantial increase in 
compression ratio with its attending benefits. New com- 
bustion chambers are being constantly developed, which 
permit higher compression ratios to be used. Valve 
mechanisms are being improved and valves are being 
made to allow a greater flow of gas past them to aid in 
high-speed operation. Inserted valve seats are coming 
into common use. New aluminum alloy pistons have 
been developed which approximate the wearing quali- 
ties of iron, yet have the high heat conductivity of 
aluminum. Cast crank shafts are now in use as well as 
cast cam shafts. Bearing construction has been im- 
proved by the use of new alloys. Dual carburetors are 
being used in greater numbers and the air intakes are 
being arranged to draw in cool air resulting in greater 
power. Two American cars are using superchargers 
which give a substantial increase in power at high en- 
gine speeds. Clutches are more rugged and require less 
effort to operate. Synchro-mesh clutches are being used 
for all forward speeds in many transmissions. Free 
wheeling and automatic clutches have decreased in num- 
bers, but still have the enthusiastic approval of many 
drivers. Needle bearings in universal joints, relieving 
the owner of constant lubrication attention of those 
parts, are now being used in increasing numbers. Rear 
(Continued on page 78) 









































































































By OVID W. ESHBACH 
American Telephone and Telegraph Co. 


HE economic and social status of today’s gradu- 
ates may be counted among the many problems of 
our present disorder. Aside from the practical 
necessity of locating something to do, the whole 
outlook of their lives has been changed since they first 
planned to enter college. To those who have been criti- 
cal of the stability and sincerity of our collegiate popu- 
lation, their present attitude of mind and philosophic 
acceptance of a changed situation should bear testimony 
of stern American qualities of citizenship, a tribute to 
their character and training. Any one who has discussed 
employment with them must admire their spirit and wish 
to do everything possible to help them. How to do it is 
a question difficult to answer, for no two cases are alike. 
There are, however, a few points which arise in the ma- 
jority of interviews and a discussion of them may be 
helpful. 

“The first question of the applicant, abruptly put, is, 
“Do you have a job?” The answer, equally abrupt, is, 
“No.” This is not helpful, although to be expected, nor 
is any lengthy discussion of the reason why, particularly 
valuable. In the majority of cases it is the same story 
of present employees working excessively short time, and 
others, formerly employed, waiting for the call to return. 
Next in sequence is the question, “Do you know 
where I can find a job?” Usually the answer is, 
“No.” Then the inquiry, “How should I go about 
finding a job?” From that point the discussion may 
become constructive. 

If the employer is genuinely 
interested in helping the applicant 
he will invariably take the initia- 
tive in asking questions. Three 
important thoughts which come to 
his mind are: 

1. What does the ap- 
plicant wish to do? 

2. What special quali- 
fications does 
the applicant 
have in expe- 
rience, educa- 
tion, and 
personality? 
















8 What 
effort has he made 
to locate opportuni- 
ties in line with his in- 
terests and ability? 
The answers to these 
questions are the beginning and 
foundation of the business of job 
hunting. Most college seniors in en- 
gineering have some conception of what 
they want to do, and what qualifications 
they have as a result of experience and educa- 
Cuts courtesy of Advertising & Selling 





LOOKING FOR A JOB 


—A Business Man Advises 
the Class of 1934 


tion, but too few have made a searching analysis of their 
own personal qualities. While it is not the intention to 
go into detail here, the writer suggests that a very helpful 
discussion may be found in the book, “The Young Man 
in Business,” by 
H. L. Davis, pub- 
lished by John 
Wiley & Sons. 
From a strictly 
business point of 
view every senior 
has invested thou- 
sands of dollars in 
preparation for 
the future and 
owes it to himself 
to lay out some 













plan, at least in a 






general way, which 
will capitalize  effec- 


tively on such ability and 
interest as he may have ac- 
quired. In other words, “Each 
man should be the architect of his 
own future.” 
Only with some plan in mind is he 
ready to look for a job. They are avail- 
able, but they are few in number and hard 
to find. 
Among the procedures adopted by individuals 
are the following: 

1. Contacting every person they know who may in 
some way be able to help them directly or inform them 
of possible openings. 

2. Learning from others the names of people who 
are in key positions to know what is taking place, and 
securing an interview with them. 

3. Obtaining all the direct contacts they can with 
employers or officials of business organizations. 

4. Making a list of all likely possibilities and for 
lack of direct contact writing to each, stating their quali- 
fications and asking for the courtesy of an interview. 

It may seem trite to make these obvious recommenda- 
tions, but so many employ “hit and miss” methods with 
discouraging results. It is indeed unusual to find one 
who has systematically planned an attack on the prob- 
lem in a manner which would be expected from his su 
perior education. 

(Continued on page 77) 
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By JOHN M. NALLE °20 


Placement Officer 
Massachusetts Institute of Technology 


ARLY in June many young men will go out from 
the Massachusetts Institute of Technology to 
make places for themselves in the world. The 
transition from college to industry is not an easy 

one, and the object of this article is to assist the en- 
gineering graduate in establishing himself in industry. 
He enters upon his professional career well equipped with 
a store of engineering and scientific knowledge but must 
learn to use these useful tools on every-day problems 
before they are of much practical value to his employer. 

The selection of a position after graduation is a 
problem of great importance for it is the beginning of a 
career, the entire course of which may be affected by the 
selection of a starting point. The first five years in 
business should be looked upon as a post graduate course 
of study and a plan should be developed for this period 
in order that the maximum benefit may be derived from 
the time and energy expended. If the graduate has not 
had a chance to find out something about the require- 
ments and opportunities in different branches of indus- 
try, he should do so before selecting the route he wishes 
to follow. It is also important to know the reasons for 
the selection so that he may be able to decide whether 
or not a particular opening will furnish the experience 
desired. Conditions are changing rapidly and such a 
plan should serve merely as a guide to be changed as 
frequently as altered conditions dictate and not be an 
end in itself. 

Many graduates make the mistake when looking for 
their first job of restricting the field unnecessarily. They 
overlook opportunities in small manufacturing plants be- 
cause they are temporarily absorbed in some special en- 
gineering problem and do not see in the small company 
an immediate demand for much of their technical train- 
ing. Employers who come to the Institute to interview 
seniors are in most cases looking for men with certain 
natural characteristics which have been enhanced by 
sound engineering training. These 
men hesitate to point out many of 
the possibilities of advancement 
within their organization because of 
the danger of the student becom- 
ing over optimistic about the oppor- 
tunities and later discovering that 
they do not develop as rapidly as he 
had anticipated. Again the applicant 
does not always develop the way 
the interviewer thinks he will so is 
not qualified for increased respon- 
sibility or authority. An opening 
in any progressive company in an 
industry which provides an oppor- 
tunity for general experience would 
be an excellent start for the gradu- 
ate interested in general engineer- 
ing. Experience in production, 
plant engineering, or selling is 
valuable in any position in industry. 

Units of industry have become. 
larger and represent enormous con- 
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centrations of capital, equipment, and personnel. The 
efficient operation of such units requires the application 
of engineering principles and methods. The engineer 
who has been trained to use scientific methods of analysis 
should be able to direct such enterprises better than one 
who has not had a sound engineering training. There 
are definite places in these organizations for scientists, 
research engineers, and general engineers, whereas in 
the smaller units of industry an individual must be quali- 
fied to fill several functions. The term “research en- 
gineer” is used in this article to designate that group of 
engineers primarily interested in research, development, 
cr design and the term “general engineer’ to include 
those interested in management, production, maintenance, 
or distribution rather than the highly technical problems. 

The relative number of openings in each group varies 
with the industry but in general the majority of the 
openings are for men with a broad training and general 
knowledge rather than for specialists. The specifica- 
tions for the research engineer are very exacting because 
he seldom has an opportunity to go through a training 
course but must start in almost immediately on original 
development work. Research and development work are 
hard masters because there is no middle ground—such 
work is either a success or a failure. .Some of the im- 
portant requisites for research work are originality, 
natural technical ability, initiative, energy, and tenacity. 
Applicants for research should have a high scholastic 
record especially in their professional subjects. Such 
a record from the Massachusetts Institute of Technolegy 
signifies that a rigorous course of study designed to de- 
velop and test these qualities has been completed satis- 
factorily. One or more years of graduate study is in 
many instances highly desirable before going into indus- 
trial research since an individual carrying on research 
must frequently work alone and rely entirely upon the 
soundness of his theory to test the results. 
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The research engineer presumably has completed 
some graduate work and is reasonably sure of what he 
wants to do, but the element of doubt is sufficiently large 
in most cases to make it advisable for him to develop his 
knowledge in related fields and avoid too high a degree 
of specialization at the start. He must by the nature of 
his work be a specialist, but he must also protect him- 
self against the chance of the demand for his specialized 
knowledge decreasing. 

The general engineer has more latitude because he 
has an opportunity to start in a subordinate position and 
work up as his experience increases. He must be versa- 
tile because he has to deal with problems involving man- 
agement, production, maintenance, and _ distribution. 
Such problems cannot be solved mathematically since 
the human element must be considered. To become a 
successful manager a man must be able to organize and 
direct the work of others effectively. He must also be 
co-operative and tolerant and have a sound general 
knowledge of his industry. Personality counts for much 
more in this type of work than in research while a high 
scholastic record is not of first importance. Employers 
looking for men to serve as managers usually want to 
know about the applicants’ extra-curricular interests. 

In the management, production, and distribution di- 
visions of industry there is a great variety of oppor- 
tunity and consequently many places where the en- 
girieer can use his training to advantage. Furthermore, 
since general experience acquired in one industry is ap- 
plicable to other industries, the general engineer has 
more time to find out what he is best fitted for without 
running the risk of having to cast aside a large part of 
his experience and start at the bottom again. His prob- 
lems are not so definitely restricted by the demand for 
highly specialized knowledge as those of the research 
engineer, and he should therefore avoid specialization in 
the early years to a much greater degree. His plan 
should produce one major interest and several minor in- 
terests that are almost as highly developed. The breadth 
of experience thus gained increases his usefulness to an 
organization and in addition enables him to turn to a 
related field should it be necessary to change positions 
at a time when no openings are available in his special- 
ized field. 

The graduate starting out on his career should not 
underestimate the importance of his industrial record. 
It cannot be erased and if satisfactory will be a great 
asset but a serious liability if unsatisfactory. The ex- 
perience records of successful engineers show very few 
changes in employment in normal times. A record of 
loyalty and stability as well as the respect of fellow 








workers is of great value. Prospective employers want 
to know the applicant’s previous record. The employe: 
looks upon the money spent in training a new employe: 
as a permanent investment and wants to feel reasonably 
certain that the investment will prove profitable. 

There is some relation between a man’s interest ii 
his work and his success. Frequently the younger mem 
bers of an organization are given difficult jobs to tes' 
their qualifications for more important duties. Thes: 
test assignments are usually well disguised, and the tech 
nical graduate should demonstrate his willingness to 
work hard and become interested in his assignment re 
gardless of its nature. Business executives think morc 
about the work of their subordinates than they appear 
to, since they are frequently confronted with the problem 
of selecting the successor to some executive being retired. 

There is a tendency for young men to lay too mucli 
stress on promotions and salary increases. The man who 
invariably does his job a little better than expected need 
not worry about the slowness of promotions. Ability, 
energy, and ambition demand a premium, and a record 
of satisfactory service carries far more weight with the 
employer than repeated demands for a raise. 

When the college graduate enters an industrial or 
ganization, he has the immediate problem of adjusting 
himself to the customs of a well established operating 
organization. In an effort to simplify his adjustment 
we have asked a number of employers of technical grad 
uates to tell us what warnings should be given our gradu- 
ates. The concensus of opinion is that if technical 
graduates entering industry for the first time would ob- 
serve the following suggestions, their progress would be 
more rapid: T'he beginner should— 

1. Realize that he is a freshman in industry and 
that although some of his fellow workers might not have 
engineering degrees they might have much _ practical 
knowledge that would be useful to him. 

2. Be a keen observer and a good listener so that 
he might profit by the experience of others. 

3. Be slow to criticize the work of others. 

4. Realize that most organizations have had to ad- 
just themselves to changing conditions over a period of 
years and cannot be remodeled over night. 

5. Understand the problems of the workmen. 

6. Learn to distinguish between facts and opinions 
and to apply scientific methods of analysis. 

7. Be energetic and co-operative. 

8. Verify his facts before making definite state 
ments and have the courage to uphold his position. 

9. Be the first to admit his mistakes, regardless 
of how serious. 
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PROTECTIVE COLORING IN EDUCATION 


By HENRY G. PEARSON 
Head of Department of English 
Massachusetts Institute of Technology 


ee ATURALISTS,” 

writes Samuel 

McChord Croth- 

ers, in an essay 
which I have borrowed for 
this article, “have long 
noted the way in which 
various animals merge 
themselves into the land- 
scape of which they form 
a part. It takes sharp 
eyes to distinguish the liv- 
ing thing from its environ- 
ment. There are butter- 
flies that look like the 
leaves on which they alight, 
caterpillars that resemble 
the bark of the tree they 
infest. The polar bear is 
a part of the snow-fields. 
Even the stripes of the 
zebra, which make him 
conspicuous in the circus, are said to be inconspicu- 
ous when seen against the arid landscape of South 
Africa. . 

“The naturalists distinguish between protective color- 
ing of animals—that which they call cryptic coloring— 
and mimicry. The cryptic coloring aims purely at con- 
cealment. In mimicry the hunted creature finds safety 
in its resemblance to some other creature which is either 
feared or disliked or despised. Thus, a worm which is 
really good to eat escapes the predatory bird by looking 
like a worm that is not good to eat. It willingly sacri- 
fices its reputation for gastronomic excellence in order 
to prolong its existence. . . . 

“I have in mind a boy who was early taught to love 
to go to Sunday school and hear the Sabbath bell. At 
the age of ten he suddenly informed his parents, with 
the air of a hardened offender, that he intended to cut 
Sunday school regularly once a month. On inquiry it 
appeared that the Superintendent had arranged an honor 
list on which were to be inscribed the names of those 
whose attendance for a month had been faultless. 

“ “Dickey says he got caught that way once.’ There 
was something not to be endured in the thought of stand- 
ing before his companions as a horrible example of the 
degrading virtue of punctuality. 

“The youth who passes from an excellent preparatory 
school into the university has the same experience. He 
has an uneasy feeling that he has been overeducated. 
The whole of the freshman year is sometimes spent in 
the successful attempt to conceal the too careful training 
he has received. Only when he is convinced by the Col- 
lege Office that his attainments do not make him con- 
spicuous, does he feel that he may safely continue his 
education.” : 

As the boy progresses through college, however, and 
&rows into maturity, he tends to shake himself clear of 
tie devices by which he has guarded himself against the 
Cperations of punitive parents and professors. The 
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“It takes sharp eyes to distinguish the living thing 
from its environment.” 


— Misplaced Modesty 


tendency receives a power- 
ful stimulus from his en- 
counters with the opposite 
sex. If at a dance he sees 
a girl whom he would like 
to meet, whatever atten- 
tion-getting qualities he 
may possess take command 
of him instinctively; he 
steps out from the obscu- 
rity of the throng of stags, 
cuts in bravely, and in the 
few minutes while he and 
the young lady are part- 
ners, does his best to rec- 
ommend himself. In the 
mating season, protective 
coloring is thrown to the 
winds. 

But when, at the end 
of the student’s course, he 
begins to hunt for a job, 
he reverts to the earlier technique. No matter how 
strong his urge to make a place for himself in the world, 
he is unfamiliar with its denizens; untrained in dis- 
tinguishing friend from foe, he feels that he had better 
play safe. Under the sway of this fear he makes the 
most meager statement of what he has to offer when he 
addresses himself to a prospective employer. 

It is misplaced modesty which leads the student 
astray; its affects appear in the frequent complaints 
from employers of the unsatisfactory letters of applica- 
tion which they receive from young men who are about 
to graduate from college. Whatever may be the uncer- 
tain state of affairs at the moment regarding employ- 
ment, the world in the long run knows that it cannot 
keep going without the yearly renewal of fresh life 
which the institutions of learning provide; its watchers 
are ever on the lookout. These scouts are seeking clues, 
and if a promising trail vanishes before their eyes, they 
are naturally irritated. Receiving scores of letters of 
application which even if correctly written are devoid 
of the attention-getting quality already mentioned, in- 
terviewing young men who, ill at ease, are thinking of 
safety first, they become skeptical and are inclined to 
throw up their hands. 

A little self-examination on the part of the applicant 
should go far to remedy these difficulties; he can go 
farther if he submits himself to one who, knowing the 
employer’s mind, can tell the student what to look for. 
Speaking from the point of view of a person who has 
acted as consultant for both sides, I should say that the 
young man’s reticence and vagueness are due to the fact 
that he is in the dark as to what achievements or quali- 
ties in him will appeal to the older man; the irritation 
of the latter is because he does not realize how great 
this darkness is. General instructions to the applicant 
that he should include activities that he has engaged in 
during his college career, that he should mention work 

(Continued on page 79) 
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DIPPING INTO 
THE FUTURE 


By F. ALEXANDER MAGOUN ’18 


Associate Professor of Humanics 
Massachusetts Institute of Technology 


BARE quarter of a century after Torricelli had 

invented the barometer, and in consequence 

shown that the atmosphere exerts pressure, a 

Jesuit named Francesco de Lana (1631-1687) 
designed a vacuum balloon, or more strictly a set of four, 
each one fastened to a corner of a light wicker car. It 
was more than a century later that from Annonay, 
France, the brothers Montgolfiere sent up the first suc- 
cessful balloon. 

It is not important for our purpose that de Lana 
failed to figure that the atmospheric pressure on his 20 
foot spheres would total almost 
2,750,000 pounds, but his _philo- 
sophical reflections are significant. 
Said he: 

“God would not suffer such an 
invention to take effect, by reason 
of the disturbance it would cause 
to the civil government of men. 
For who sees not that no City can 
be secure against attack, since our 
Ship may at any time be placed di- 
rectly over it, and descending down 
may discharge Soldiers; that the 
same it would happen to private 
Houses, and Ships on the Sea: for 
our Ship descending out of the air 
to the Sails of Sea-Ships 
it may overset them, kill their men, 
burn their Ships by artificial Fire- 
works and Fire-balls. And _ this 
they may do not only to ships but 
to great Buildings, Castles, Cities, 
with such security that they which 
cast these things down from a 
height out of Gun-shot, cannot on 
the other side be offended by those 
from below.” 

This unmistakable prediction of 
military aircraft was made in the 
1670's, thus anticipating by almost 
two hundred years both the definite 
proposal of John Wise in 1846 
that balloons be used to drop bombs on Vera Cruz and 
the actual use of military balloons in the Civil War. 

Instances of such keen, long-range prognostication 
are rare. Yet even the most unimaginative of us oc- 
casionally lets his frolic fancy leap the waddling years 
and venture a dip into the future. Truth comes by a 
process best described as groping, but the poet and the 
dreamer occasionally see far horizons illuminated as 
with a lightning flash. 

What then, of the next hundred years? 

To predict such things as television, long range 
weather forecasting, luminous paint, or black light is not 
to make the leap at all. These we already have with us 
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An Extrapolation 


of Existing Trends 


to some degree. It were bolder to play with the possi- 
bility of synthetic food cunningly compounded in the 
factory by means of incredibly cheap atomic energy. 
Or, if you would become a follower of de Lana, to ven- 
ture the opinion that in the glowing 2050's, astration— 
flight to the stars as distinguished from our own earth- 
bound aviation—will have progressed sufficiently for 
men to be heroically dying in fruitless attempts to reach 
the moon a scarce 250,000 miles away. 

Only by such extrapolating of existing curves can we 
hope to achieve intelligent prophesies. One such extrap- 
olation would be the prediction of 
a rapidly growing international 
language; not after the manner of 
Esperanto, which was born full 
grown, but rather by an evolution 
ary process such as followed the 
Battle of Hastings. The Norman 
Conquest superposed another lan 
guage on the defeated Saxons; out 
of this union issued that hopelessly 
illogical tongue now known as 
English. 

In suggesting the imminent uni- 
fication of linguistics I refer, of 
course, to the influence of the radio 
which leaps mountains, fortresses, 
or customs barriers with such blithe 
unconcern that an exchange of 
words, gradually levelling differ- 
ences, is bound to make appreciable 
strides toward a_ one-language 
Europe over so long a period as a 
hundred years. How appropriate 
that the classic role played by the 
Tower of Babel in the confusion of 
tongues should find a modern coun 
terpart in a pair of towers, this 
time achieving the unification of 
dialects through the medium of 
copper wires uniting the towers! 

But to return to the field of 
science—by the twenty-first cen- 
tury bio-chemistry will have come into its own with in- 
credibly important results. Laziness, either physical or 
mental, will have gotten beyond the stage of our witch- 
doctor, curtain-lecture treatments to the dignified posi- 
tion of a functional mal-condition easily corrected 
through the stimulation of some gland. 

The equivalent of a galvanometer will be available 
for measuring personal magnetism with the same objec- 
tive certainty now identified with height or weight. 

It is no prophecy at all, but merely the obvious ay- 
plication of Darwinian principles to predict the extinc- 
tion of the homely girl as a result of selective breeding. 
This, however, is no cause for envying your great-grea'- 
grandson. The uncomely damsel has been undergoilg 
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extinction for centuries. As the homely girl becomes 
personable, the pretty girl becomes even more beauti- 
ful. Result: the standard of pulchritude goes up and 
there are still odious comparisons. 

In another hundred years democracy, as we know 
it, will be a relic. As a form of government it came 
into being in rural England; jumped the Channel to 
France; was brought to America by the Hugenots. 
In farming communities where everyone has been 
personally acquainted for generations with the candi- 
date for selectman; where everyone has a competent 
opinion as to the need of the school-house for a new 
coat of red-lead or as to the wisdom of spending tax 
payers’ dollars to repair the Bigelow Hollow road— 
in such communities the democratic form of govern- 
ment is ideal. But, raise the situation by some large 
exponential function into hundreds of thousands of 
people, into millions of dollars, and into inpenetrable 
darkness as to the real issues: at once the vote means 
almost nothing except the obedience of the hoi polloi 
to the orders of the political boss. 

Following the World War the democratic form of 
government rose on a wave of altruistic emotion to an 
all-time high. It didn’t last. Came the dictator and 
the despot; an unhappy interlude awaiting that en- 
lightened day when governments will be run by 
highly-trained professionals who lead the people in- 
stead of following them with an ear to the ground 
and an eye on re-election. 

The latter is no more intelligent than if a doctor 
prescribed a diet based on the gastronomic whimsies 
of his patient. Government founded on the popular 
vote already reeks to heaven, but it will take another 
century for Americans to realize that it is lifeless 
and to bury the corpse. 

By that time the League of Nations will control 
military power and wars will cease. Individual na- 
tions may support a coast guard, though none may 
have a navy of its own. This prerogative will be re- 
served for the League which can thus preserve order 
with a very small force. (No war has ever been lost 
by the side that controlled the sea.) My own sugges- 
tion is that these international warships be officered 
by Swiss, thus in happy combination assuring neu- 
trality in all waters and giving substance to the old joke 
about the Swiss Navy. 

Perhaps the most certain prediction is a revolution 
in our treatment of criminals. The present methods will 
then seem no more sensible than flogging now seems to 
us as a cure for typhoid fever. Instead of waiting till 
the patient is diseased and doomed before acting, pre- 
ventive steps will be the rule. 

We are what we are as a result of heredity and en- 
vironment. Individuals with inheritable afflictions will 
be sterilized; children potentially delinquent because of 
their environment will be removed from their parents in 
order that they may be exposed to surroundings which 
will remake their desires and standards. Eventually al- 
most no one will be vicious enough to earn for himself a 
year’s lodging in prison. A surprising by-product will 
he the discovery that it costs less to give the child a 
wholesome environment in place of a poor one, than it 
does to keep prisoner the criminal he would have become. 

Extraordinary progress in psychology is certain. 
l'reud, Adler, Jung, Watson, and Terman are names 
comparable to those of Slavery, Watt, Stephenson, Trev- 
‘thick, and Murdock. Their poor little psychological 
«tmospheric engine has rocked the world, but the equiva- 
lents of Corliss, de Laval, Parsons, and Curtiss, who will 
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develop its asthma into the hot breath of a mighty tur- 
bine, are still to be born. 

In an earlier paragraph it was suggested that we 
shall be able to measure personality. Technology seniors 
in search of a job will supplement a statement of their 
scholastic rating with a numerical figure accurately in- 
dicative of things now as intangible as emotional sta- 
bility, moral courage, or charm. 

The lie detector will be a dependable reality. In 
India today when the Sahib wishes to establish guilt 
among his servants he puts a tablespoonful of rice into 
the mouth of each, has it kept there for a few minutes, 
and then commands the suspects to blow it out. The 
servant with the least remainder adhering to his cheeks 
is judged guilty. ‘Absurd!’ someone protests. What 
about the fact that dry rice will not adhere, and fear 
impedes the secretion of the saliva? NO, it is not en- 
tirely absurd. 

The pleasant pastime of attempting to penetrate the 
future has intrigued the minds of most thoughtful men. 
Probably no one has ever done it more successfully than 
Francis Bacon who published his New Atlantis at about 
the time our Pilgrim ancestors were assuring fame and 
honor to a certain rock in Plymouth. In this incredible 

(Continued on page 80) 
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EDITORIALS 


THESE ARE THE DEAD 
VERYONE is talking about the next war. It is con- 


sidered inevitable, and well it might, for the signs 
are on all sides. Hitler has brought Germany from 
post-war consciousness to pre-war consciousness. Mus- 
solini has kindled fires in shining Italian eyes, dreaming 
of Italy supreme sixty years from now. Japan, Great 
Britain, and this country are foolishly about to spend 
millions in an effort to hold trump cards at the 1935 
Naval Conference. 

The newspapers, first to sense the coming struggle, 
have been efficiently if unconsciously nursing it on. 
Sunday magazine complements are the worst offenders. 
They started by reprinting war pictures from ‘The 
First World War” by Stallings, which would be essen- 
tially a good idea if they did not add their own cap- 
tions. For example, a group of emaciated children is 
entitled: “victims of the blockade—a strong navy would 
keep such scenes from our doors.” Incidentally, the 
Spanish-American War, the largest splotch on our 
national honor, would never have occurred if our navy 
had not been so superior to Spain’s superannuated col- 
lection of vessels. In another case a picture of a 
wounded man struggling in the mud is labeled: “Yankee 
machine gunner, bloody but unbowed.” 

Students sense the coming of war, and they have no 
desires to be “bloody but unbowed.” Their “bull ses- 
sions” frequently end with discussion of how to avoid 
military service. They know that they will be the 
heaviest losers in the advent of a war, but what should 
they do? The National Student League is not taking 
well, at least at Technology and Harvard, possibly be- 
cause of its radical connections. Abolishing the R. O. 
T. C. would only make students privates instead of offi- 
cers. The answer is to get the great mass of people to 
agree with them that you can’t win. It can’t be done 
with reason; ask tobacco companies if they use reason 
to sell their products. No, the same methods employed 
by business concerns must be followed—advertising, 
with good pictures and words of one syllable. 

In a recent issue of The New Yorker there appeared 
an advertisement with the heading: THESE ARE THE 
SOLDIERS DEAD IN THE WAR. It was just like 
any other full-page advertisement except in the way it 
tried to influence the reader. It had no beautiful woman 
using some article of manufacture with evident satis- 
faction. It showed a column of soldiers, the cream of 
any nation, marching by ten in a row. The text pro- 
ceeded to point out in dramatic fashion that if one row 
marched by every two seconds, it would take forty-six 
days for the column of war dead to pass. 

In another issue appeared a picture of a sinking 
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vessel with people jumping from the sides to death in 
the deep. At the head were words to this effect: THE 
LUSITANIA WAS TORPEDOED—SO WHAT! The 
answer was that the fuss made over the sinking of a 
British passenger ship carrying some few Americans 
and allegedly some munitions was entirely out of pro- 
portion to its importance. Like the other advertisement, 
this one tried to impress on the reader’s mind the enor- 
mity of the war loss by showing that it would take the 
sinking of one Lusitania a week from a hundred years 
before Columbus discovered America to the present hour 
for the total war dead to be carried down. 

These advertisements mark the beginning of a prac- 
tical educational campaign to put the futility of war 
before the eyes of the people. To have effect it must 
get beyond The New Yorker stage to every magazine in 
the country. Already similar advertisements have ap- 
peared in other magazines of mass circulation. Co-op- 
eration is invited by the sponsors, World Peaceways, to 
develop the campaign into a persistent, extensive, effi- 
cient drive for Peace. Bold, systematic, dramatic—it 
has potentialities. It might by persistent hammering 
crystallize public opinion for Peace so firmly that no 
mere principle or question of national honor would be 
considered worth a war. 


THE FLIGHT OF THE AVES 


T was the custom of ancient Roman priests to foretell 

the future by watching the direction of the flight of 
a flock of birds; a legion, about to depart for a distant 
province, tarried until the priests had observed the flight 
of the ‘aves’ and had foretold what Fortune held in 
store for it. Today, in America, there are certain “aves”’ 
which are perhaps more trustworthy indicators of what 
is contained in the future. One of them is the Tennessee 
River Valley project undertaken by the Federal Gov- 
ernment. Considered by itself, the project is a tremen- 
dous experiment. Two million people, the inhabitants 
of the Tennessee Valley, will be directly benefited, while 
an unknown but large number of people will feel its 
influence indirectly. By means of a unified control, the 
electric power output of the Valley will be so co-ordi- 
nated that electricity will be available at half its present 
cost. Not only will efforts be made to raise the stand- 
ards of living of the present inhabitants of the Valley, 
but great numbers of young men, selected for their 
ability, will be induced to live there and to aid in the 
construction and subsequent administration of the nu- 
merous power plants that are to be built. But all the 
parts of the Tennessee Valley project, however striking 
their magnitude and daring, are only the ‘“‘aves” that in- 
dicate the basis of the government of tomorrow. 

The geographical unity of the Tennessee Valley re- 
gion serves to emphasize the desirability and the prob- 
ability of dividing the whole United States into similar 
areas, replacing the present artificial state boundaries. 
rom an administrative point of view, such areas would 
be more easily and economically governed. Each region, 
by the elimination of the states into which it was origi- 
nally divided, would require only one central govern- 
ment, while the numerous county governments of today 
could readily be consolidated into larger units. In a 
time when geographic separation was a real barrier to 
large administrative and legislative sections, there was 
good reason for the existence of the great number of 
small political divisions; but today, when swift com- 
munication has reduced miles to feet, such minute divi- 
sions are an anachronism. County governments find 
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themselves without enough to occupy them, yet tax- 
payers, year after year, pay full-time salaries to county 
officials for doing part-time work. The economy of hav- 
ing one regional legislature instead of half a dozen or 
more state legislatures is equally obvious. 

Moreover, in larger administrative areas, it is pos- 
sible to bring about an effective co-ordination of indus- 
trial and agricultural output that cannot be achieved 
when such co-ordination is attempted by small state 
units. A single state, because it produces only a small 
portion of the entire yield of a given area, cannot hope 
to control production or distribution successfully without 
the co-operation of neighboring states. Inter-state co- 
operation, however, because of its inefficiency offers but 
a limited field for regional planning. 

Large administrative areas then, by reason of their 
increased economic and political efficiency, will offer 
greater opportunity for national development, and it 
may be that the T. V. A. is an indication of the trend 
of government in that direction. 


ENGINEER OR EXECUTIVE 


HERE are those on this earth whose particular 

quirk of mind or talent leads them toward engineer- 
ing. Perhaps a facility of mind in mathematical con- 
ceptions, a knack or inherent skill in handling mechan- 
ical bodies, or an inventive turn in the mechanical line 
leads them to this field. In any event, the basis for their 
adoption of engineering is far more fundamental than a 
mere college option or course once taken. It is their 
acknowledged field of service. 

There has been considerable argumentation recently 
concerning the fact that the pure engineer has no chance 
of progress beyond a certain defined point. Unless he 
“broadens” his experience with this and that course in 
economics, etc., various engineering societies and many 
people believe that he is a man of narrow future. They 
say that the engineer is incapable of so-called higher 
accomplishments because he is unable to grasp the rela- 
tionships of employment, management, and buying and 
selling. From an individual monetary standpoint, it 
might be advantageous for a man in the present system 
of professions to “broaden” himself. But it might be 
said that engineers are engineers rather than business 
men. If they were attracted by politics or management, 
they would be good managers and probably poor en- 
gineers. Would it not be better that a man stick to his 
own talent improving it as best he might and let his 
fellow who has another talent do the developing on 
that? Why should an engineer whose interest lies in 
the action of inanimate things learn to gamble on the 
psychology of the human race. 


SPRING ELECTIONS 


HE Managing Board of The Tech Engineering 

News takes pleasure in announcing the results of the 
spring elections held recently. Eleven members of the 
class of 1937 were promoted to assistantships; they are: 

Business Department—Assistant Advertising Man- 
agers, Samuel Noodleman and Arthur Zimmerman; As- 
sistant Treasurer, Francis Buffington; Assistant Circu- 
lation Managers, Walter Kaufman, John Robbins, Jr., 
and Lester White, Jr. 

Editorial Department—Assistant Managing Editor, 
Ronald Gillis; Assistant Editors, Paul Allen, Robert 
Jordan, James McLean, and Jervis Webb. In addition, 
Walter Noyes, a Junior, was elected to the position of 
Art Editor. 
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ELECTRICAL MATHEMATICS 


| Agen slot have become so accustomed to regard- 
ing electrical instrument circuits solely as tools for 
securing measurements, that occasionally they overlook 
mathematical operations, performed by the instruments 
themselves, which can often greatly simplify calcula- 
tions. In using instruments to calculate, a change in 
physical conditions is usually made that will produce a 
related change in current, resistance, inductance, or some 
other electrical quantity. This change acts as a torque 
in a moving-coil instrument and is easily indicated. 

The simplest way of adding two quantities electri- 

cally is to allow proportional currents or voltages to com- 
bine directly in a conventional indicator (with separate 
windings on the same armature shell if the two currents 
representing the various quantities under consideration 
can not have a common potential drop). It is also pos- 
sible to use a galvanometer to measure the sum of the 
outputs of insulated thermocouples when these outputs 
are proportional to the quantities to be measured. An- 
other method providing complete circuit insulation is the 
use of two separate instruments mounted on the same 
shaft with suitable calibration, as is done in the poly- 
_phase wattmeter. A reversal of direction of one cur- 
rent in the windings of the instruments mentioned will 
subtract two quantities, as is done in the differential 
voltmeter—used to indicate the potential difference be- 
tween two sides of a 3-wire d-c. system. 

The simplest case of multiplication occurs when the 
two quantities are equal. The amount of heat developed 
in a resistor is proportional to the square of the current, 
so “current squared” can be read directly from a sensi- 
tive moving coil attached to a thermocouple as is com- 
monly done in radio-frequency work. When the quanti- 
ties are different, the instrument for indicating their 
product is generally of the two-coil form in which a cur- 
rent proportional to each quantity will flow through the 
separate coils and interact so that the resultant force on 
the instrument pointer will equal the product of the cur- 
rents—an arrangement incorporated in the electro- 
dynamic wattmeter. 

There are many ingenious applications of ratio- 
instruments, which will decrease current proportionally 
with the voltage. These machines actually divide quan- 
tities and are finding broad application from the “ohm- 
meter” to the human thermometer. 

The phase angle between two voltages can be meas- 
ured directly by some form of synchroscope, or the more 
useful cosine can be read directly from the reactance of 
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single-phase power-factor meters adjusted to proper 
vector relationships. 

The first derivative, or speed, is easily measured 
from the proportional voltage of a permanent-magnet- 
field generator or directly from capacitors. Another 
arrangement used on many automobiles measures the in- 
ductance from a magnet revolving about the source to be 
measured. Acceleration can be indicated by a capacitor 
in series with a sensitive instrument and a tachometer 
generator. 

The surge-crest ammeter instantly determines the 
maximum value of a varying quantity. A magnetizable 
link is charged and then placed in an instrument so as 
to react with a small permanent magnet on a shaft 
and pointer arrangement (see cut). Watthour meters 
measure K /f{; Elcos thetadt. This work is accom- 
plished by a pivoted disk placed in position with re- 
spect to a set of current and potential coils so that 
the torque is proportional to Elcos theta. The disk 
rotates with speed proportional to the torque and the 
rotations are mechanically added up, or integrated. 

These principles have been combined and improved 
to build many types of calculators that solve in a short 
time, equations requiring months of effort. Examples 
are: the valuable network analyzer, doing the work of a 
corps of mathematicians, and the astounding integraph 
built some time ago at Tech. (General Electric Review, 
vol. 37, no. 3, March, 1934, p. 148.)—J. K. J. 


CATHODIC PIPE PROTECTION 


ATHODIC protection of pipe lines at an outlay of 
from 1.6 to 3.1 per cent of the initial cost of the 
line can save the expense of reconditioning the protec- 
tive coating at the end of a ten-year period. This recon- 
ditioning is expensive, usually half or more, of the orig- 
inal cost of the pipe line. A mile of new pipe can be 
protected at an annual cost of fifteen to twenty dollars; 
old lines cost more to protect, running as high as a hun- 
dred dollars per year. 

“Cathodic protection” consists of maintaining the 
pipe line at .3 volts or more, negative (or cathodic) with 
respect to the soil and prevents corrosion of the iron by 
the soil. The life of an unprotected line in corrosive 
soil is approximately five years. If a good protective 
coating is added, this life may be increased to ten years. 
However, it is never possible to get a perfect coating on 
the pipe, and wherever a small defect is present, cor- 
rosion takes place at an even greater rate than if the 
whole pipe were unprotected. This phenomenon is ex- 
plained by the fact that the line is kept at a slight posi- 
tive, or anodic potential, which causes severe pitting at 
small defects. 

The cost of cathodic protection is governed by the 
electrical resistivity of the coating used. If this re- 
sistance is high, only a smal] current need be passed to 
maintain sufficient potential difference between the pipe 
and the soil, and thus the cost is low. Poor insulation 
results in higher currents and higher cost per year. A 
suitable insulation of high quality which has been found 
practical consists of two coats of coal tar enamel, ap- 
plied hot, and an unbonded asbestos wrapper. This 
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coating has a resistivity of at least 30,000 ohms per 
square foot and runs as high as 4,000,000 ohms per 
square foot. 

In practice, only certain sections of a pipe line need 
be protected in this manner. For that reason, the line 
is divided into sections and insulated by sleeves. -The 
units for each section are separate and may consist of a 
small rectifier, if alternating current is available, or bat- 
teries can be used if necessary. The voltage is ordi- 
narily about five, and a few amperes is sufficient. In 
order to cut down the current consumption of the system 
good grounds are essential and great care is taken in 
placing and making these ground connections. 

Determination of the value of cathodic protection 
was made, in one instance, by burying samples of the 
steel or iron and then applying the protection to one 
and not to the other. Results showed that the unpro- 
tected sample lost weight at a rate fifteen times as great 
as that of the cathodic protected sample. (Electrical 
World, vol. 103, no. 11, March 17, 1934, pp. 392- 
395.)—R. Y. J. 


1,200,000 R. P. M. 


HE fastest man-made rotational speed in the world 

was recently exhibited at the Fourteenth Exposition 
of Chemical Industries in New York City. The device, 
known as an ultracentrifuge, attained a speed of 20,000 
revolutions per second. By-products of this astounding 
angular velocity were a centrifugal force 7,600,000 times 
the force of gravity and a peripheral speed of 23 miles 
per minute. 

A conical rotor one centimeter in maximum diameter 
fits into a cup which is also conical but of slightly dif- 
ferent angle so that the rotor contacts the cup only at 
its largest diameter. The conical surface of the rotor 
is fluted. Small apertures in its bed allow streams of 
gas to impinge on the cone and thus cause rotation. It 
might be considered a conical turbine. 

The uniqueness of this instrument lies in the fact 
that it revolves on a bearing of air. Before the air can 
escape, it must lift the cone free from any material con- 
tact. Bernoulli's equation demands an equilibrium posi- 
tion, and so great is the stability of the rotor in this 
predicted equilibrium position that the machine may be 
operated upside down. 

Hydrogen at 160 pounds per square inch was used 
instead of air in attaining the maximum velocity for two 
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Device for measuring ultra- 
centrifrugal speed. 
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Scientific American 
The ultra-centrifuge with a rotor at extreme right. 


reasons; first, the velocity of the hydrogen molecule is 
about three and one-half times that of air, and second, 
hydrogen has about one-half the coefficient of viscosity 
of air. 

The speed of the device is measured by using a rotat- 
ing mirror. A white spot painted on the rotor is picked 
up and reflected into a telescope. From the angular 
velocity of the mirror and the distance between two suc- 
cessive images of the white spot the velocity of the ultra- 
centrifuge may be calculated. (Scientific American, 
vol. 150, no. 4, April, 1934, p. 208.)—B. B. 


BY-PASSES FOR HIGHWAYS 


A’ a possible solution for relieving traffic congestion 
without prohibitive expense, A. W. Robertson of 
Pittsburgh proposes by-pass widening on two-lane high- 
ways at suitable intervals. 

Mr. Robertson’s plan provides for a spur roadway 
every few miles along two-lane highways to enable slow 
moving vehicles to travel along the by-pass at the right 
of the main highway for a distance sufficient to permit 
fast traffic to pass. 

According to Mr. Robertson such an arrangement 
would greatly increase travel capacity on a two-lane 
highway. Greater safety would be accomplished by 
eliminating the necessity for fast traffic passing slow 
traffic in the wrong lane. Location would be selected for 
the by-pass widening where the right-of-way problem 
could be most easily and economically met. Traffic fa- 
cilities of a four-lane roadway would be approximated 
with only a fraction of the cost. By use of this plan a 
heavy traffic highway could be built by adding year by 
year additional by-passes to take care of increasing 
traffic and thus distribute the cost of a four-lane high- 
way over a period of years. (Excavating Engineer, vol. 
28, no. 3, April, 1934, p. 182.) 


ANGLO-FRENCH RADIO LINK 


Early this year the British and French air ministries 
established a micro-ray communication link between the 
aerodromes of Lympne and St. Inglevert. This link uses 
the shortest wave length employed in regular commercial 
radio telephony today and heralds an era of exploitation 
of the quasi-optical frequencies for radio communication. 

The link is 38.2 miles long and employs a wave 
length of 17.4cm. It is used to send teleprinter messages 
across the channel in order to signal the passage of air- 
planes over the Straits of Dover. Although the present 
equipment provides one-way teleprinter service, provision 

(Continued on page 80) 
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COURSE X Chemical Engineering 


ROP-WISE condensation is the high spot of the 
Heat Transmission program of the Chemical 
Engineering Department. In brief the problem 
is to find ways and means of making the vapor 
side of the cooling surface in a condenser stay dirty. 
Most liquids are poor conductors of heat. Hence when 
the cooling surface of a condenser is wet with a con- 
tinuous layer of condensate, the cold surface is separated 
from the hot vapor by an insulating blanket. In the 
case of steam, for example, by suitably oiling the cooling 
surface, the condensate layer is caused to break up into 
drops, leaving the bare metal between the drops exposed 
to the steam. This accomplishes a ten-fold reduction in 
the resistance to heat flow between vapor and metal, 
which may be sufficient to double the capacity of the 
condenser. The difficult problem is to find kinds of 
“dirt” which will not wash off. The work was started 
by W. M. Nagle and is being continued under the direc- 
tion of Mr. Drew. 

Other current investigations in heat transmission in- 
clude the effect of surface conditions on the boiling of 
liquids, and the heating of liquids flowing in thin layers 
down vertical walls and over the outside of horizontal 
pipes. A closely allied research under the direction of 
Prof. Sherwood is an attempt to measure the eddy- 
diffusion-coefficient in a turbulent stream of air. This 
is done by introducing a stream of foreign gas at the 
center-line of a pipe and measuring the distribution at 
a point downstream. 





Bell Laboratories Record 


The new system of gas-filled cables enables cablemen to discover 
and locate quickly breaks in the lead sheathing. The gas keeps 


out air and water when a break occurs. 
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RESEARCH IN REVIEW 





In distillation: Prof. Tauch is directing an investiga- 
tion of the action of bubble-caps in rectifying columns. 
Under Prof. McAdams, extensive experimentation is in 
progress both on batch and continuous rectification. 


COURSE XVI 


HE problem of making an instantaneous indicator 
for the rapidly varying pressures which occur in en- 
gine cylinders was answered by the staff of the Aero- 
nautical Engine Laboratory with the co-operation of sev- 
eral members of the staff of the Electrical Engineering 
Department a little over a year ago. The device pro- 
duced at this time worked quite satisfactorily from the 
start but changes have been recently made in the elec- 
trical circuit and in some of the recording features. The 
indicator uses a balanced pressure diaphragm which is 
contained in an element that is small enough to be in- 
serted into an ordinary spark-plug hole. This diaphragm, 
only three thousandths of an inch thick, makes and breaks 
a contact as the pressure in the cylinder increases or de- 
creases. The making and breaking of this contact con- 
trols the potential of the grid of a thyratron tube which 
acts as a relay in controlling the current. When this 
action takes place the grid is plus with respect to the 
filament and consequently the electrons on the filament 
are dragged across and a surge of current goes from the 
filament to the plate. This current is sustained for a 
moment by the discharge of a condenser which is placed 
across the tube after being charged to about four hun- 
dred volts. There is also the primary of a spark coil 
in this circuit and the oscillatory current, caused by 
the discharge of the condenser, sets up an induced 
electromotive force in the secondary of the coil and 
since this is quite large a spark jumps across the ter- 
minals of the secondary. When the current dies out, 
the grid of the thyratron is again left with a negative 
bias and the apparatus is ready for another trip. The 
time taken for the entire operation is exceedingly short. 
The sparking point from the coil is placed over a re- 
volving drum that is connected directly to the engine 
crankshaft by means of Vee belts and a clutch mechan- 
ism. On the drum is placed an indicator card and the 
sparking causes small holes to be made on the card in 
the form of a curve. In order to obtain the correct 
phase relation a neon stroboscope is now used in con- 
junction with the apparatus. This light is operated 
by the trip circuit which is now controlled by a movable 
contact on the drum instead of by the diaphragm con- 
tacts. The contact is regulated until the light goes on 
just as the top center of the flywheel coincides with 
the index on the card. Then it is possible to get a 
verticle line on the card at this point. This line rep- 
resents the top center. 

Many students in the Aeronautical Engineering De- 
partment, especially those who are writing theses for 
degrees, are doing some very interesting research work. 
One such project is the quantitative study of the char- 
acteristics of air compasses. The instruments are being 
studied for their moment of inertia, case damping, and 
other features. Since the instrument is an important 
one the investigation is expected to be of great value. 


Aeronautical Engineering 
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LOOKING FOR A JOB 


(Continued from page 66) 


There are also some general aspects of the situation 
which it will be weli to keep in mind. A few years ago 
business organizations were quite willing to take inex- 
perienced men and through training adapt them to the 
organization. In larger business organizations this was 
an established practice and will probably continue to be 
so when volume of employment increases. Among the 
many intermediate and smaller organizations there is a 
decided tendency to hire only those of specific experience 
who may become useful immediately. In many cases this 
policy is carried to extremes. It would be well, there- 
fore, to learn all that can be learned about the nature of 
any company’s activities and decide before the interview 
in what way one’s services would be most valuable. If 
this is not practical, at least be satisfied that the organi- 
zation is one in which you should like to work should an 
opportunity be offered. 

In general it may not be possible to capitalize di- 
rectly on past training, but under the circumstances this 
should not be serious provided the experience, broadly 
interpreted, will be valuable in a long term program of 
personal development. The willingness to make the 
most of opportunities as they come, while cheerfully 
changing their whole life, has been the key to the suc- 
cess of many individuals. 

It may be helpful, also, to consider some of the gen- 
eral trends in industrial recovery. In a situation of debt 
liquidation, common to all depressions, it is to be ex- 
pected that capital goods industries will be slow in re- 
covering. Among engineers, the most distressing situa- 
tions will be found in construction activities. Civil en- 
gineers, architects, and designers 
have been hit the hardest. It will be 
some time before this situation returns 
to normal. Somewhat similar cir- 
cumstances will delay employment in 
publie utilities at least until excess 
facilities are returned to service and 
new ones needed. In contrast, the 
consumable goods industries have not 
shown a marked decrease in volume 
of sales and will be quick to respond 
to improved earnings. A third and 
important group of companies are 
the makers of durable consumer’s 
goods. In general, manufacturing or- 
ganizations in the latter two groups 
as compared to utilities have low 
capital investments and are able 
to return to prosperity once buy- 
ing power is established. The 
automobile industry is a good ex- 
ample. These companies are now 
inoving forward with the recovery 
program and as a class should be 
‘onsidered as a likely field for em- 
ployment in the near future. Among 
other organizations are the newly 
incorporated companies, reports of 
which are available. In an increas- 
ing number of cases these should 
now include strictly new establish- 
ments. 


JUNE, 1934 


In the situation as viewed today there is more rea- 
son to speak encouragingly for the undergraduates 
than graduates. First, because it looks as though the 
normal processes of recovery have a firm hold on busi- 
ness, and secondly, the number of underclassmen in en- 
gineering is so far below normal that the year 1937 will 
see the smallest graduating class in the last twenty years. 
This year’s graduates will also capitalize on this situa- 
tion but it will be necessary for most of them to shift as 
best they can until opportunity for choice is again mani- 
fest. Their problem is to make the most of a bad situa- 
tion. 

Finally, it is well to remember that whenever or 
wherever one is employed, the employer is invariably ex- 
pecting those qualities of character, loyalty, and energy, 
evidence of which precedes confidence and responsibility. 
The attitude of mind that makes the employer’s company 
your company, in which personal sacrifice.to the objec- 
tives of the organization and willing co-operation with 
co-workers are ever part of daily efforts, has probably 
contributed more to individual progress than any other 
factor. 

Editor’s Note: The above article and the one which 
starts on the following page have been written for the 
express purpose of helping the graduate of 1934 in 
obtaining a job. Mr. Eshbach in his article has written 
from the point of view of the Personnel Manager, telling 
what he expects from a graduate when interviewing him. 
Mr. Nalle, Placement Officer at M. I. T., on the follow- 
ing pages advises the graduate on the way in which he 
should go about getting a job. 



















































































































The New Passenger Cars 
(Continued from page 65) 


axles are being made stronger and the lubrication prob- 
lem is being solved. Frames are being stiffened. ‘here 
are new spring shackles that eliminate rattles and re- 
quire little attention. Springs are being made that do 
not squeak, and the proper lubrication of springs in 
connection with the use of spring covers is a notable 
development. Wheel diameters are becoming smaller 
and tires of larger cross section are being used. 

The automatic infinitely variable gear ratio trans- 
mission has not yet been commercially developed, but 
several semi-automatic gear shifting transmissions are 
in use. At present the public demands tremendous 
acceleration and with the present transmissions the 
engines are capable of pushing the existing vehicles 
through the air at higher speeds than most roads or 
drivers are capable of handling. If a geod automatic 
transmission is developed, it will be possible to have 
satisfactory acceleration with lower engine power. Then 
the study of car shapes for low air resistance will be of 
greater importance than it is now. 

When the low air resistance car is built, it is ex- 
pected that the engine will be placed in the tail of the 
vehicle. A rear engine mounted car will have many ad- 
vantages, such as a lack of noise and fumes in the body, 
a more accessible engine, and a saving in vehicle weight. 
Many rear engine cars are being built in Europe, and 
it is expected that some will appear in this country in 
the near future. 

At the present time, most of the cars built in this 
country are capable of a top speed of over seventy-five 
miles an hour, and many can do better than ninety miles 
an hour. The engineers feel that within a few years 
many cars will be able to operate at better than one 
hundred miles an hour. The problem of roads and 
traffic control will become increasingly large and impor- 
tant. 

Some engineers predict four wheel drives for the 
large cars of the future and preliminary experimental 
work is being carried on in this country and abroad. 
One engineer has stated that on a high speed passenger 
car, not more than seventy-five horse power can be effi- 
ciently transmitted through one wheel, and in his case 
he is experimenting with a four wheel drive car using a 
three hundred horse power engine. The limited experi- 
ence gained by four wheel drive racing cars shows that 
they accelerate better and hold corners at speed better 
than either the front wheel drive or the rear wheel drive 
car. Four wheel drive is analogous to four wheel 
brakes; it makes acceleration steadier and road holding 
better. 

In considering future developments, it is possible 
that the two cycle engine may be revived and there is 
talk of a modernized steam power plant. It is difficult 











to predict the future for Diesel engines in passenger 
cars. The small Diesel engines are being used in busses 
and trucks with success, but the requirements of an 
American passenger car are such that the Diesel in its 
present form would not give the acceleration or flexi- 
bility desired. Possibly a new form of transmission 
could make the Diesel a factor as a passenger car 
power plant. 

One of the greatest benefits to the industry and the 
buyer has been the code values for used cars. Now a 
used car has a definite value for trade-in purposes. In 
previous years the owner shopped around until he found 
the dealer who would give him the greatest allowance 
on his old car. In many cases the owner did not buy 
the car he really wanted because some other dealer 
would make him a more attractive offer. Under the 
code dealers can allow only the set price on a trade-in, 
and that prevents the unscrupulous dealer from making 
inroads into the business of the legitimate and stable 
concerns. 

The most criticised part of the entire automobile in- 
dustry is the service branch. The performance of a car 
depends upon its condition, and its condition depends 
upon the service and care it receives. The service manager 
is the most important point of contact between the 
dealer and the owner. A good service station is the best 
advertisement any car can have while a poor service 
station is sure to drive its customers to some other make 
of car. At the present time, it would seem that the 
service end of the automotive industry offers more op- 
portunities for success than any other branch to the 
man who wants to enter that industry. 
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done in summer vacations, that he should indicate his ex- 
perience in getting along with people, give him a clue; 
but frequently he fails to follow it up. It is in this 
following up that the consultant can prove helpful. For 
example, the applicant remarks that he expects to make 
an industrial tour of Europe this summer. The consult- 
ant suggests that he add to this statement an offer to in- 
vestigate during his trip any matter of interest in the 
special field of industry with which the man to whom the 
letter is addressed is connected. Practically this may 
amount to nothing; nevertheless the offer shows that the 
writer is thinking in terms of his possible value to the 
man whom he is addressing, and this fact registers. 
Again, a young man applying for a position in a prepara- 
tory school as laboratory assistant, whose duties are to 
interest boys in the setting up and use of apparatus, 
fails to mention the fact that he has had charge of the 
equipment at a good-sized summer camp. Without mul- 
tiplying examples, the point should be clear that the con- 
sultant, knowing something of the state of mind of the 
recipient of the letter of application, can, by his cross 
questioning of the writer, elicit facts of material value 
to the applicant’s cause. With the recognition of these 
facts, the student feels less need of protective coloring, 
and gains courage to step out into the open. Even so, 
he is likely to wince at the thought that his language 
may reveal him as boastful, and so he takes refuge in 
understatement. The chances that he will bring ridicule 
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Protective Coloring in Edueation 


(Continued from page 69) 


down upon him by overselling himself are, however, not 
great; and the danger can be easily avoided by a session 
with the consultant over the draft of the letter. Phrases 
which by their ineptitude might raise a smile are quickly 
caught, and the search for an expression which does not 
offend and which yet carries weight is soon rewarded. 

To sum up: what the student chiefly needs at this 
critical moment of transition is an understanding of the 
problem, an understanding which involves not only facts 
about himself but also facts about the mental attitude of 
the man with whom he has to deal. When he has fully 
grasped this relationship, he has won for himself the 
convicticn that he can stand on his own feet, equipped 
to meet the dwellers in the outside world on their own 
terms. 
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Dipping Into the Future 
(Continued from page 71) 


volume Bacon made twenty-two separate predictions 
which he could not possibly have associated with the 
accomplishments of his time. Twenty-one of them are 
now realities, including horseless carriages, flying through 
the air, sailing under water, and talking over long dis- 
tances. 

But Francis Bacon had the outstanding scientific 
mind of his century! Were he alive today what would 
he foresee as the useful application of these cosmic rays 
which we are told strike our bodies at the rate of eleven 
a second? Health? Energy? Personality? He would 
certainly prognosticate the transmission of power with- 
out wires and perhaps the decentralization of cities; thus 
reversing the concentrative movements of the last cen- 
turies as a result of our increased facilities in the field 
of transportation. 

Progress toward a universal language, toward per- 
sonality measurement and control, toward the disappear- 
ance of the criminal and toward international co-opera- 
tion;—such are the things which another century may 
harvest, though it is dangerous to assert them. He who 
arrogates to himself the role of prophet—particularly 
when he lacks the genius of a Bacon—lays himself 
open to criticism and to attack. Predicting what lies 
around the corner is treacherous business. Still I am 
comforted, for the body of competent opinion assures 
me that though I prove to be a false prophet you will 
not have the satisfaction of twitting me about it. 
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has been made for the installation of two way teleprinter 
and telephony apparatus. 

The antenna and reflector assemblies are similar for 
both receiver and transmitter. They consist of large 
paraboidal aluminum reflectors so placed on high towers 
that there are no obstructions between the two stations. 
The radiation emitted from the antenna at the center of 
the reflector is focussed in a sharp beam and directed 
toward the receiving reflector of the other station. 

The micro-ray tube used is of special design to 
operate at the extremely high frequency used. The 
circuit and the antenna transmission lines are carefully 
adjusted to prevent changes in frequency. Batteries are 
used to supply the necessary voltages to the transmitter, 
thus guarding against changes in line voltage which wou'd 
shift the frequency. 

Speech, supplied by a microphone, is amplified and 
supplies the modulation for the micro-ray tube. In the 
receivers the speech is demodulated by a similar tube 
and re-amplified before being made audible. 

The transmitters are operated from control bays, 
upon which the switches and meters are conveniently 
located. Standard microphones are used, as well as com- 
mercial receivers, and duplex-operation is obtained with 
the possibility of connecting the micro-ray link to the 
regular land lines if ultimately required by future devel- 
opments.—( Radio Engineering, vol. 14, no. 2, Feb., 
1934, pp. 19-22, 4 figs.)—J. D. M. 
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Magazine advertising provides an es- 
sential background for all other 
business-getting activities. It adds 
greatly to the success of sales promo- 
- tion endeavors—smooths the way for 
the selling force, stimulates interest 
and active support in the dealer or- 
ganization, and adds materially to 
the effectiveness of newspaper, radio 
and outdoor advertising programs. 
Also, it is a most potent force in the 
building of prestige and good will. 


This year particularly, conditions 
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Graphs! Graphs! Graphs! 


They “talk your language” at the Hotel 








Astor. Engineers, oil barons, movie stars, 






New Deal-ers — everyone from everywhere 







stops at the Astor. They stop to meet, eat, 
talk, dance and sleep. The only hotel with 


its entrance on limes Square. 


HOTEL ASTOR 


Entrance TIMES SQUARE 
That’s New York! 

















FRED A. MUSCHENHEIM 


G-E Campus News 


STREAMLINED MOTOR 


The new automobiles and airplanes have nothing, 
as far as streamlining goes, on an electric motor 
recently manufactured by General Electric. And 
undoubtedly many visitors to Langley Field, in 
Virginia, where the motor is now located, will 
think it some kind of miniature “Zeppelin.” The 
motor is being used in investigations of the noises 
made by various types of propellers, the objective, 
of course, being to design a propeller in which noise 
is reduced to the practical minimum. 


The motor, of the wound-rotor induction type, rated 
at 200 horsepower, is probably the first of its kind 
ever built. The propellers are mounted directly on 
the motor shaft, and can be run at speeds of be- 
tween 1000 and 3600 rpm. The noises are picked up 
by a microphone and analyzed by means of special 
measuring devices. 


The motor was designed by C. J. Koch, M.I.T., ’24, 
and M. H. Wells, Syracuse, ’02; and the control by 
A. Suksdorf, Washington State, ’16. 


os stomp, cat ? 


LESS NOISE 


Until recently, noise has been regarded as a neces- 
sary evil, something that has come quite naturally 
with higher speeds and more complex civilization. 
But someone noticed that noise gives us the “‘jitters”’; 
rubber tires began to appear on milk wagons, and 
rubber cushions on ash cans. So, when General 
Electric was developing its air-conditioning units, 
noise became an important factor. Propeller-type 
fans, which had to run %4 hours a day to circulate air, 
were used, and they made too much noise for com- 
fort. The Research Laboratory was given the job of 
doing something about it. 


Research scientists examined the blades and found 
that on conventional fans all parts of the blade did 
not push air at the same rate of speed; in some cases, 
in fact, some parts pulled air back instead of pushing 
it forward. Blades on which every bit of surface 
pushed air at approximately the same speed were 
designed. And lo! not only was the efficiency of the 
fan tremendously increased, but the fan was quiet. 
Furthermore, a system was evolved whereby 
accurate fan-noise rating is possible. As a result, 
air-conditioning units which make no more noise 
than is present in a closed room on a quiet day were 
developed. 


This quiet-fan development was done under the 
direction of K. D. McMahan, Oklahoma A. & M., 
°29, of the G-E Research Laboratory. 


CHARLES PROTEUS STEINMETZ 


“Guide, philosopher, and friend” to his generation 
of electrical engineers, he would have been 69 years 
old had he lived until April 9. From his 30 years of 
work with General Electric came the mathematical 
formulas involving alternating current, the dis- 
covery of the laws of hysteresis, and methods of 
protecting transmission lines from lightning damage. 


These, to name a few, were basic aids in establishing 
present-day standards of electric service. 

Yet, the heritage left by Steinmetz is the memory of 
not only a great scientist but of an essentially 
esbdrming, kindly, helpful man of wide interests. 


Out of the past, on the night of April 7, his voice 
spoke to radio’s thousands—a voice that lives on 
a strip of film, evidence of our victory over time. 
Thus was inaugurated a three-day tribute to one 
who was loved for his human qualities |R. 
as well as revered for his engineering 

achievements. 96-53DH 
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